Abstract -We estimated the reduction of transpiration from drought for tree species in a mixed boreal 60-year-old stand in central Sweden. Actual transpiration was estimated from direct measurements of sap flow rate in Pinus sylvestris and Picea abies trees during two consecutive years with contrasting precipitation. Drought-induced reduction of transpiration (transpiration deficit) was quantified as the difference between the measured sap flow and the transpiration calculated for non-limiting soil water conditions. The drought-free transpiration was estimated on 
Résumé -Flux d'eau dans une forêt boréale pendant deux années à pluviométrie contrastée ; régulation spécifique de la conductance du couvert et de la transpiration. La réduction de la transpiration sous l'effet de la sécheresse a été estimée dans une forêt boréale mélangée de 60 ans dans le centre de la Suède. La [17, 36] . Though the long-term precipitation mean may not be changing, the occurrence of extremely dry or wet years may affect the stability of forest ecosystems and cause a loss of production. Therefore [9] . Therefore, we worked here with an hourly time step.
Our measurements extended over 2 years with largely contrasting precipitation, illustrating the climatic variation typical for the area. We discuss species-specific ecophysiological performance based on the quantified actual and potential water use and also assess effects of drought-induced limitation to canopy conductance on photosynthesis.
MATERIALS AND METHODS

Site description
The detailed description of the NOPEX region can be found in Halldin et al. [15] Stand transpiration was estimated from the measured tree sap flow using the ratio of a foliage biomass supported by the set of the measured trees and that of the stand. This was performed individually for pine and spruce; foliage mass was calculated using the Swedish biomass functions of Marklund [26] . [23] ) and of spruce [I] in Sweden. The schematic distribution of tree foliage mass and the measured and approximated green crown height for the individual species is shown in figure 1 .
The equation applied for parameterization of g c was a simplified form of Lohammar [24] equation [9] . The hourly resolution permits us to utilize the information given by the shape of the diurnal sap flow curve as a sensitive indicator of drought conditions on a tree/stand level. The resolution also permits parameterization to be performed over a much shorter time period. Selecting another period of the moist year 1995 for parameterization indicated differences in transpiration calculations of about 10 %. This is an acceptable accuracy with respect to the minimum parameterization involved.
The problem associated with hourly/ minute analyses is the asymmetrical shape of the sap flow curve with respect to transpiration. These two fluxes usually correlate well under high flow conditions in the middle of the day, whereas similarity decreases at the onset and the end of the day, when the effect of tree capacitance increases and the accuracy of the sap flow measurements decreases. The capacitance effects in trees have been described elsewhere (e.g. Schulze et al. [33] , Carlson and Lynn [5] , Machado and Tyree [25] and Köstner et al. [19] [3, 13] , reduced surface root growth [2] and reallocation of root growth to deeper layers [29] , whereas other studies show an increased root growth under drought [11] . Our This will be the topic of our next study.
